This study investigates the relationship between exports, foreign direct investments (FDI), and economic growth in five Eurozone countries (Greece, Portugal, Ireland, Spain, Italy) using panel data for the period 1970 to 2011. The panel data causality results revealed that there is bidirectional causality between exports and economic development, while there is no causality between economic growth and FDI nor between FDI and exports.
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Introduction
The relationship between foreign direct investments (FDI), exports, and economic growth has been the focus of a considerable number of academic studies. Recent literature has highlighted the role of both exports and FDI in the context of economic growth. As proposed and supported by Hsiao and Hsiao (2006) there exists a triangular relationship among FDI, exports, and economic growth. This means that FDI has both direct and indirect effects on economic growth through exports.
FDI inflows can play a vital role in host countries due to the fact that it increases the supply of funds for domestic investments. Furthermore, FDI inflows not only can increase the export capacity of the host country but also encourage the creation of new jobs.
The world FDI inflows increased significantly from 207 billion US dollars in 1990 to 1,975 billion US dollars in 2007 (UNCTAD 2013) . This led to a number of surveys which studied the impact of FDI on the host country's economy. Most studies found positive effects between FDI and economic growth.
However, we cannot say that the relationships linking FDI, exports, and economic growth are clear. Studies focusing on the long-term relationships among these three variables have produced contradictory results. The purpose of this paper is to examine the links between FDI, exports, and economic growth in five Eurozone countries (Greece, Portugal, Spain, Ireland, Italy) over the period 1970-2011. The contribution of this paper is shown in the following paragraphs:
It is used a Keynesian demand model in an open economy to examine the relations among foreign direct investments, exports, and economic growth in a VAR model.
The data for our analysis are grouped into five Eurozone countries which are under recession, with large public debt, high unemployment and political instability.
To our knowledge very few studies have taken into consideration these three variables together and have used the causality analysis of panel data. In terms of econometric methods, this study investigates the causality relations among foreign direct investments, 2 exports, and GDP (a proxy for economic growth) for the five weakest economies of the Eurozone.
The structure of the paper is as follows: Section 2 briefly reviews the theoretical literature. Section 3 presents the recent empirical literature. Section 4 presents the analytical framework, the econometric methodology and the empirical results. Concluding remarks are given in the final section.
Review of Theoretical Literature
According to economic theory, the long-term economic development of a country is determined by the availability of productive factors: workforce and capital and their productivity which in turn reflects the technological progress and the efficient allocation of factors. In most models of endogenous growth, foreign direct investments are shown to be determinants in the development of these three variables as they increase the capital adequacy and the available workforce and enhance technological progress in the host country.
In the neoclassical growth model, technological progress and labor are exogenous factors of foreign direct investments that simply increase the rate of investments and afterwards lead to an increase to per capita income, without having any effect on long-term growth. The new model in the theory of growth that was developed in the 1980s considers technological progress as an endogenous factor and foreign direct investments to have a permanent effect on the development through technology transfer.
Since FDI has increased worldwide the last few decades, there are ongoing discussions related to the impact of foreign direct investments in a host country economy.
Most of the studies found positive effects of foreign direct investments in transitional and long term economic growth through capital accumulation and transfer of knowledge (Basu, et al. 2003) . In an open economy, technology and knowledge can also be transferred through exports and imports and consequently the economic growth can be promoted (Grossman and Helpman 1997). 3 Furthermore, some studies have shown that these positive results may be insignificant or even negative due to the concentration of domestic capital (Carkovic and Levine 2005) .
It is also pointed out that multinational companies try to find out the most productive countries, with fast growth, so as to invest in these developing economies. In other words we would say that the causality of foreign direct investments and economic growth can run in both directions.
The issue of exports and economic growth has been discussed thoroughly since 1960, in many studies. The results have showed that there is no obvious agreement on whether economic growth has led exports or exports have led economic growth. However, the relationship among foreign direct investments, exports, and economic growth has received less attention in academic community. The relationship between trade and foreign direct investments are positively related (complementary) between asymmetric countries and negative (substitutes) between symmetric countries (Markusen and Venables 1998) . Thus, the relationship can be positive or negative. On the other hand, when exports increase foreign direct investments will pave the way for new investments, reducing the transaction cost of investors with the knowledge of the structure of the market in the host country.
Review of Recent Empirical Literature
In current literature, most of the published studies examine the bivariate relationships, either theoretically or empirically, between the pairs of economic growth and exports, economic growth and foreign direct investments or exports and foreign direct investments.
Despite the relationships between them, there are very few studies that have examined empirically the causality relations among these three variables in a group of countries. Also, there are even fewer studies that carried out their analysis in the panel framework.
There are several studies that examine the Granger causality with these three variables in a country. Liu, et al. (2002) found bidirectional causality between each pair of real GDP, real exports, and real FDI for China using seasonally adjusted quarterly data during the period 1981-1997. 4 Dritsaki, et al. (2004) There are also studies that examine the Granger causality with these three variables in a group of countries. Wang, et al. (2004) used a large panel data set encompassing 79 countries over the period . Their study revealed that FDI are more beneficial for high-income countries, while the international trade is more important for low-income countries. The stationarity of the variables was not examined and the panel causality analysis was not implemented in this study. Cho (2005) applied the panel data causality analysis for nine economies (China, Korea, Taiwan, Hong Kong, Singapore, Malaysia, Philippines, Thailand, and Indonesia). He found only a strong unidirectional causality from FDI to exports among the three variables (FDI, exports, and GDP) using annual data for the period 1970-2001. In Cho's model GDP is taken as the Malmquist productivity index. Hsiao and Hsiao (2006) A similar study (Yao 2006 ) investigated the effect of exports and FDI on economic performance, using a large panel data set encompassing 28 Chinese provinces over the period . The results of the study showed that both exports and FDI have a strong and positive effect on economic growth. Won, Hsiao, and Yang (2008) running from FDI to GDP. However, when data were split into Africa and Asia the same 6 conclusion was maintained in Africa. Also, they found that there is no causality relation between the examined variables in the case of Asia.
In general, the empirical literature suggests that the causality relations depend on econometrics methods and the period the studies were carried out. The results can be unidirectional causality, bidirectional causality or no causality relation. In any case, the results seem to indicate a positive relation among exports, economic growth, and FDI. 
Analytical Framework
In order to test the causality relations among the examined variables, we specify a vector autoregressive model (VAR), as implemented by Sims (1980) . The VAR model is expressed in equation (1). 
Panel Data Unit Root Tests
During the last decade considerable work has been carried on unit root testing in 
The null hypothesis of unit roots can then be written as:
Under a homogeneous alternative that we have 0     i for all i so the alternative would be: 0 :
Tests for unit roots in homogeneous series in a panel are the tests of Harris and Tzavalis (1999) and Levin, Lin, and Chu (2002) .
One drawback of tests based on such alternative hypothesis is that they usually have power also if not all units are stationary. Westerlund and Breitung (2009) show that the local power of the Levin, Lin, and Chu (2002) test is greater than that of the Im, Pesaran, and Shin 
Such alternative hypothesis is at the basis of panel unit root tests proposed by Chang (2002 Chang ( , 2004 Maddala and Wu (1999), and Hadri (2000) to perform panel data unit root tests. In all these tests except Hadri, the null hypothesis is that the variable contains a unit root (i.e., it is not stationary) (All details from the description of the above methods are given in Appendix).
The results of level and first difference unit root tests for the three variables are provided in Table 2 . 
Notes:
1. Panel data include all countries 2. The numbers in parentheses denote p-values 3. ***, **, * denotes rejection of null hypothesis at the 1%, 5% and 10% level of significance, respectively. 4. The null hypothesis of these tests is that the panel series has a unit root (nonstationary series) except with the Hadri test which has no unit root in panel series. 5. Lag length selection automatic based on Schwarz criterion.
As can be seen from Table 2 , most of the test results showed that FDI is stationary in levels, while the other two variables contain a unit root. Most of the test results indicated that all variables are stationary in their first differences. Therefore, we use first differences to analyze the causality in VAR model.
Panel Data VAR and Granger Causality Test
When we estimate panel data regression models, we consider various assumptions about the intercept, the slope coefficients, and the error term. This procedure requires selecting either the fixed effects model either the random effects model.
Because the random effects model requires a number of sections (units) greater than the number of coefficients, having five sections (units-countries) in our study, we can estimate a model VAR(p) with lags p = 1 or 2. In case we have two lags, we lose some certain information when the data are related to a period of 42 years. The optimal lag length selected by the minimum value of Akaike criterion.
The following three models are estimated:
In this article, we rely on the concept of Granger causality to test empirically the causal relationship between exports, GDP, and foreign direct investments without assuming the exogeneity or endogeneity of the underlying variables a priori. Although Granger causality test for time series data has been well developed, a better way of testing causality is to combine both the cross sectional and time series data, and perform the so-called panel Granger non-causality test (Hurlin and Venet 2001 , Hurlin 2004 . Consequently, the panel Granger non-causality test is more efficient than when only the time series data are used (Lin and Ali 2009 ). Hausman (1978) proposed a test based on the difference between the random effects (RE) and fixed effects (FE) estimates. Since fixed effects (FE) estimator is consistent when unit effects are correlated with x-variables, but random effects (RE) is inconsistent, a 13 statistically significant difference is interpreted as evidence against the random effects assumption of strict exogeneity.
The null hypothesis for the Hausman's test statistic is that there is no difference between the estimated coefficients of a fixed effects and a random effects estimator (Ho: difference in coefficients not systematic). However, if the null hypothesis is true, the fixed effects estimator FE ˆ is not efficient under the random effects specification, because it relies only on the within variation in the data.
On the other hand, the random effects estimator RE ˆ is efficient under the null hypothesis but is biased and inconsistent when the effects are correlated with the x-variables. 
This test was generalized by Arellano (1993) to make it robust to heteroskedasticity and autocorrelation of arbitrary forms. In fact, if either heteroskedasticity or serial correlation is present, the variances of the FE and RE estimators are not valid and the corresponding Hausman test statistic is inappropriate (Baltagi 1988) .
We also apply the Hausman test (1978) to help in choosing between FEM and REM estimations before implementing the Wald test of coefficients to determine the Granger causality directions. 
Granger Causality Test
Coefficient Estimates
Constant ( 
Notes:
a) The numbers in parentheses denote p-values. b) *** (**, *, +) denotes rejection of null hypothesis at the 1% (5%, 10%, 15%) level of significance, respectively. c) Ho=null hypothesis, F-stat=F-statistic. d) In Wald test of coefficients, the null hypothesis A is c2=c3=0, B is c4=c5=0, C is c6=c7=0, respectively. 15 e) Hausman test is used in the selection of fixed effects or random effects model.
From the results of table 4 for the five countries viewed as a group, we see that:
The coefficients of dummy variables are negative in the first and third function. This means that the economic crisis had significant negative impacts on these five Eurozone countries, as group.
From the first equation (DGDP) of Table 4 we see that there is a strong unidirectional causality relation between exports and economic development with direction from exports to economic development, while there is no causality relation between foreign direct investments and economic development. This result indicates that exports are a vital force for increasing economic development.
The second equation (DFDI) indicated that there is no causality relation between economic development and foreign direct investments nor between exports and foreign direct investments. Obviously, it seems that the increase in exports for the group of five Eurozone countries is not the only factor in attracting foreign direct investments. Factors, such as low wages, tax breaks, human capital, bureaucracy, proper administration etc, are the ones that can attract foreign direct investments.
From the third equation (DEXP) of Table 4 we find that there is a strong unidirectional causality relation between exports and economic development with direction from economic development to exports. This relation shows the increase in domestic products of the five examined countries as group, which is a dynamic in the promotion of exports. On the contrary, there is no causality relation between foreign direct investments and exports.
This means that investors are reluctant to invest in this group of countries where there is an economic recession. Summarizing the results for the three equations we can say that there is only a strong bidirectional causality relation between exports and economic development (see 
Conclusion
In this paper we employed a Keynesian demand model in an open economy to examine the relations among foreign direct investments, exports, and economic development in a VAR model. For the empirical analysis in this study we used panel data causality analysis for five Eurozone countries that are in recession during the last few years. There are many theoretical and empirical studies on the bivariate causality between exports and economic development, exports and imports, trade and foreign direct investments. However, there are few studies that deal with the causality relations among exports, economic development, and foreign direct investments. The selection of these five Eurozone countries was motivated by the fact that there are few studies using panel data VAR to examine the heterogeneous economic characteristics in the stages of recession.
In this paper, the most significant econometric finding is that foreign direct investments influence neither exports nor development. On the contrary, there is a strong bidirectional causality relation between exports and economic development. This causal relation indicates that an increase in domestic products of the five countries will cause a dynamic impulse both in exports and development. The results of this study differ from those in Hsiao and Hsiao (2006) where it is argued that exports and foreign direct investments On the contrary, in this study the examined countries are under recession, with large public debt, high unemployment and political instability.
The main objective of all the governments is the connection of growth with foreign direct investments and exports. The incentives provided by the governments in order to attract foreign investments, which can affect both exports and growth, depends on the desire, the need and the situation of the host country. Usually, the more developed infrastructures and the institutional framework of a country, the less the need for incentives. The most common incentives are tax reliefs, export subsidies, the financing of a part of an investment through the development laws of each country, the interest rate subsidy, as well as the preferential use of certain infrastructures. On institutional changes belong a series of measures relating to the conditions of competition, the proprietary rights, the transparency of corporate governance, the labor market, the protection of the environment etc.
Therefore, the governments of the countries that we are studying should immediately implement policies to attract foreign direct investments and foreign capitals. The attraction of foreign direct investment in these countries is closely linked to their public debt. The reduction of debt will be the trigger for new capital inflows which will increase foreign direct investments, will boost exports and economic growth and will help in reducing unemployment. Levin-Lin-Chu Test (2002) 
Appendix
Levin-Lin-Chu Test (2002)
In the second step, we run two auxiliary regressions: Levin et al. 2002 ).
Im-Pesaran-Shin (2003)
The Im-Pesaran-Shin test is not as restrictive as the Levin-Lin-Chu test, since it allows for heterogeneous coefficients. The null hypothesis is that all individuals follow a unit root 
Breitung (2000)
The procedure of the Breitung's test can be described as follows.
First, we run augmented Dickey-Fuller (ADF) for each cross-section on the equation:
(except that we do not include deterministic terms).
In the second step, we run two auxiliary regressions: Maddala and Wu (1999) 
Maddala and Wu (1999)
